Introduction: Outcome-based programmes provide a framework to support educators
| INTRODUCTION
Outcome-based education theory was first described in the late 1980s. 1 It differs from traditional educational models in that it defines the end product of a programme, rather than prescribing the process. In so doing, it offers opportunity for teachers and learners to determine their delivery and learning methods and explore varied educational experiences whilst moving the learner closer to achieving a set of predefined learning outcomes (LO).
Within educational literature, the terms learning outcome and learning or instructional objectives are frequently interchanged. 2 Harden 2 describes learning outcomes as "broad statements of what is achieved and assessed at the end of a course of study" and learning or instructional objectives, as deconstructed learning outcomes which provide a more detailed specification. Tam 3 alternatively uses the terms "courselevel learning outcome" and "student-level learning outcomes" to describe these same concepts.
In deciding which level of description of learning outcomes to use, that is course-level outcomes (CLO) or student-level outcomes (SLO), providers need to consider the relative utility to different stakeholder groups such as learners, teachers, and programme quality assurers. For example, whilst student-level learning outcomes may provide guidance to the teacher on how to deliver that element of the programme,
there is a potential risk of becoming too prescriptive thereby restricting the student to a specific way of learning. 2 Additionally, if using SLOs, providers are at risk of generating many hundreds of outcomes which are challenging to manage, maintain and quality assure in terms of delivery and assessment 4, 5 ; however in directing and supporting the achievement of broader goals, the SLO has arguably greater utility to the learner in providing the building blocks required to achieve that goal. 
| Background to the current study
The current Newcastle undergraduate dental (BDS) curriculum is partitioned into a series of courses; the established outcomes are described at the student level. The SLOs for all courses are mapped against the requirements of the UK's Regulator of Dental Professionals, the General Dental Council (GDC), in order that the programme can be accredited. The GDC requirements are described in the document "Preparing for Practice: Dental team learning outcomes for registration". 6 In common with documents produced by dental organisations in other countries, 7, 8 Preparing for Practice (PfP) presents a series of outcomes that describe the knowledge, attributes and skills expected of the graduating dentist. SLOs were written and mapped by course leads and quality assured by a subgroup of the Board of Studies. The outcomes and their mapping are recorded in a custom-developed electronic "dynamic learning map" which is accessible by all staff members of the School. 9 When reviewing the programme as a whole, the learning map identified over 1500 SLOs which whilst perceived beneficial to the learner were identified by the Board of Studies as challenging with respect to maintaining currency, informing a strategy for teaching and assessment development, and quality assuring programme delivery.
To address this concern, it was proposed that a tier of CLOs for use solely by the Board of Studies for quality enhancement and assurance purposes were written, whilst still maintaining the underpinning SLOs for the utility of learners and teachers. In undertaking this development, no changes took place in the delivered curriculum.
It was theorised that as the CLOs were to be constructed from the underpinning SLOs, it should be possible to describe the programme at either or both level of analysis, with no auditable change in the visible "end product"; however, no worked examples testing this hypothesis could be found. 2, 10 In the light of this lack of evidence, and prior to implementing a large-scale revision of documentation, the Board of Studies were concerned that personal interpretation and bias of course leads may influence the mapping of CLOs in such a way that when audited via the CLOs, the programme would no longer appear to meet the requirements of the external regulator. The aim of this research was therefore to consider whether an alternative hypothesis to Harden 2 may need to be considered by exploring the implications of adopting CLOs rather than SLOs for the same programme curriculum.
| MATERIALS AND METHODS
The Newcastle BDS programme has three different types of course:
academic, clinical skills and clinical attachment (see Table 1 achieved and assessed at the end of their course; a worked example is provided in Table 2 . As had been previously undertaken for the SLOs,
course leads recorded and mapped these against the external reference set (the GDC's "Preparing for Practice" 6 ). This mapping was subsequently quality assured as before. The mapping of SLOs and CLOs to the GDC reference document was undertaken at different times (3 years apart) with no cross-referencing by either the course leads or the quality assurance group.
The following data from the dynamic learning map were then recorded for each of the selected courses:
• The number of SLOs associated with each course
• The number of CLOs associated with each course
• The number of reference (GDC) LOs that were mapped to by SLOs
• The number of reference (GDC) LOs that were mapped by CLOs
The student-level and course-level learning outcomes were then compared in terms of:
• Number of LOs 
| RESULTS
The number of student-level learning outcomes (SLOs) assigned to each course ranged between 7 and 44, with theoretical courses having more learning outcomes than either the clinical attachment or clinical skills' course ( Table 3 ). The number of course-level learning outcomes (CLOs) ranged between 2 and 4. The mean difference in the number of learning outcomes from student level to course level represented a 79% reduction (range 57%-91%). The courses with the greatest percentage changes were the theoretical courses.
The effect on the mapping of each course to the reference (GDC) outcomes when changing from student-level to CLOs is also shown in Table 3 . For theoretical courses, after moving from SLOs to CLOs, the mapping to the reference set of outcomes was approximately halved.
By contrast, for the clinical skills, course mapping to the reference set was slightly increased whereas there was a substantial increase in mapping for the clinical attachment course.
The mapping to the individual domains of the reference set of outcomes is shown in Table 4 . The GDC domain most frequently mapped 
| DISCUSSION
The number of learning outcomes listed for individual courses should not be taken as a reflection of the contact time on those courses, and theoretical courses had the greatest number of SLOs despite having the least number of contact hours. The number of learning outcomes may therefore be associated more with the "nature" of a course, and it is interesting to speculate why this might be. Whilst As theoretical courses started out with an overall greater number of SLOs, it is perhaps inevitable that they showed the greatest percentage reduction when comparing to CLOs, remembering that course leads had been directed to write between 2 and 5 LOs at this level.
T A B L E 2
In comparing the extent of mapping to the reference set-differ- 
Student-level outcomes

Course-level outcomes
Effect of changing from SLO to CLO
No. of LOs
Number of GDC LOs mapped
No. of LOs
Number of GDC LOs mapped % change in no. of LOs
1 Theoretical 26 16 3 5 −88 2 Theoretical 18 16 3 7 −83 3 Clinical Skills 8 18 2 22 −75 3 & 4 Clinical Attachment 7 7 3 33 −57 3, 4, 5 Theoretical 44 22 4 12 −91 T A B L E 3 Number of outcomes and mapping to external reference (GDC) outcomes
Course type Domain
Student-level learning outcomes
Course-level learning outcomes Nonetheless, the reference set of outcomes from PfP we applied have a strong clinical bias numerically, so inherently would seem to be more accessible to a clinical academic than a science-based academic.
Clinical academics might be thought to "live" in both worlds of clinical and academic practise, exposed to a scientific basis and its clini- Accrediting bodies such as the GDC require evidence that graduates have attained the required set of learning outcomes. Essentially, the set of learning outcomes represent a declared curriculum, and yet, the taught curriculum may vary significantly from this. Whilst acknowledging that learning outcomes form only a part of the curriculum, it is important to consider the level of analysis of learning outcomes and the influence this may have. In reviewing a curriculum only through the "LO window", 14 we are likely to limit the view, particularly if that window frame is small and we lack the wider perspective.
| CONCLUSION
In changing from SLOs to CLOs, there was a demonstrable change numerically in the mapping to the reference outcomes. The change appeared to be affected by the nature of the course and potentially by the nature of the course leaders.
In using a higher level of analysis of LOs, the pattern of mapping appeared to change. For courses with a clinical focus, this resulted in increasing links to the "soft" clinical skills associated with all healthcare professionals, whereas for theoretical courses, the links to this skill set became less explicit.
This work was based on Harden's model that institutional objectives were deconstructed learning outcomes. The reverse process, as described here, is however less certain.
Programme leads and directors therefore should be mindful to the level of outcomes applied to learning and learning management.
There are likely to be unexpected and unpredictable impacts and consequences that should require consideration.
